Improved Stability and Enhanced Oral Bioavailability of Atorvastatin Loaded Stearic Acid Modified Gelatin Nanoparticles.
The present study evaluates the effects of stearic acid conjugation with gelatin and, its pharmaceutical potential to formulate novel atorvastatin (AT) loaded nanoparticles. AT loaded stearic acid modified gelatin nanoparticles (AT-MG NPs) were prepared via two-step desolvation method with extensive optimization of different process variables. Further, the developed nanoparticles where evaluated against in vitro Caco-2 cell model and in vivo bioavailability. Extensive optimization of nanoformulation resulted into the formation of AT-MG NPs with particle size 247.7 ± 10.9 nm, PDI 0.219 ± 0.07, and entrapment efficiency 58.7 ± 5.3%. Freeze dried nanoparticles were found to have spherical shape as determined by SEM and demonstrated excellent stability in simulated gastrointestinal conditions and during storage. Developed nanoparticles exhibited sustained release up to 24 h and remarkably higher Caco-2 cell uptake. Mechanistic studies further revealed the clathrin and caveolae mediated endocytosis as principle mechanism. In line with Caco-2 cell uptake observations, AT-MG NPs showed ∼4.84-fold increase in the AUC0-∞ values of AT in comparison with free AT following oral administration. Overall, the stearic acid conjugated gelatin NPs demonstrates a promising potential in improving the drug payload of BCS class II drugs and enhancing oral bioavailability.